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Masticatory muscle pain (MMP) is the primary reason for chronic non-odontogenic
orofacial pain in the human population. MMP has become a considerable social problem,
which affects about 12-14% of the adult population and is 1.5-2 times more frequent
in women than in men. This term defines a pain which has its origins in the masticatory
muscles. Although MMP is typically felt in the face, jaws, and preauricular area, MMP can
radiate to the ear, teeth, head, and neck. This systematic review explains the relationship
between MMP and common mental states, such as anxiety, depression, mood and
stress-related disorders, and is reported in accordance with PRISMA guidelines. We
performed a search in the PubMed database for peer-reviewed articles published after
November 1st 2006 in the context of MMP and mental states. According to the
defined criteria, 38 studies were finally included into the systematic review, of which
prospective cohort studies were found to be the most common. We investigated four
primary outcomes (anxiety, depression, mood disorders, and stress-related disorders)
and several secondary outcomes of search. Seventy-nine percent of studies concerned
depression, 42% anxiety, 29% mood disorders, and 21% stress-related disorders. Most
of the studies showed a relationship between MMP and alterations in mental status.
Nonetheless, the researchers usually evidenced only the co-occurrence of psychiatric
disorders and dysfunctions of the masticatory muscles among the group of patients, in
large part in women. Moreover, some studies were marked with limited generalizability of
the reported results, quality flaws and heterogeneity. In the light of the analyzed literature,
the causal relationship between mental states and MMP is still not clearly established.

Keywords: myofascial pain syndrome, masticatory muscle pain, masseter muscle pain, mental disorders, anxiety,
depression, mood disorders, stress-related disorders

INTRODUCTION

A number of papers confirm that there is a correlation between pain sensitivity and mental states
(Gatchel, 2004; Means-Christensen et al., 2008; Vaccarino et al., 2009; Haviland et al., 2011).
Moreover, muscle pain also seems to be closely involved in this pathomechanism (Rollman and
Gillespie, 2000; Haviland et al., 2011; Rees et al., 2011; Hung et al., 2016). Based on the previously
cited papers (Rollman and Gillespie, 2000; Gatchel, 2004; Means-Christensen et al., 2008; Vaccarino
etal., 2009; Haviland et al., 2011; Rees et al., 2011; Hung et al., 2016), this pathomechanism usually
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involves back, neck and orofacial muscles including masticatory
muscles. Defining the onset of orofacial muscle pain related to
psychoemotional status is controversial. Therefore researchers
are still looking for a clear explanation of this important clinical
issue (Durham et al., 2015; Glaros et al., 2016).

According to the literature, the term masticatory muscle
pain (MMP) describes “the pain with origin in the masticatory
muscles, including tendons and fasciae” and “is diagnosed by the
presence of tenderness to palpation, e.g., of tender but not trigger
points” (Gatchel, 2004). Alternatively, in the commonly applied
research diagnostic criteria for temporomandibular disorders
(RDC/ TMD) to define the same muscle condition, the term
myofascial pain (MFP) is used. Interestingly, MFP is used to
define the pain caused by trigger points (Gatchel, 2004). In
our study, we consider these both symptoms of muscle pain
dysfunction, i.e., related to trigger points and tenderness. MMP
diagnosed based on muscle tenderness with palpation occurs
in 12-14% of the examined population—there is a 1.5-2 times
higher chance that women will suffer from this medical condition
than men (Gatchel, 2004). Surprisingly, the prevalence of MMP
in the age range 7-17 years is not higher in girls than boys
(Gatchel, 2004).

The etiology and likely mechanism of muscle pain has aroused
many controversies over the years. It can be associated with
a peripheral mechanism of muscle pain excitation, outlasting
sensitization of peripheral nociceptors, which are involved in
the excitation of central neurons, and/or functional disorders
(Haviland et al., 2011). However, numerous sources indicate that,
regardless of the original muscle pain pathology, excessive muscle
tension simultaneously appears as defensive muscle reaction,
and results in increasing intensification of symptoms (Means-
Christensen et al., 2008; Haviland et al., 2011). Increased muscle
tension can be a local result of trauma, physiological function or
dysfunction, and a defensive response to psychological burden
(Means-Christensen et al., 2008; Haviland et al., 2011). The
central mechanism of muscle pain development due to long-
term overactivity mostly relates to those muscles which tense
during psychological discomfort, anxiety, anger, and bad mood
or under stress (Vaccarino et al., 2009; Haviland et al., 2011).
The masseter, temporal muscle, sternocleidomastoid muscle
and trapezius muscle, especially its upper part, are very good
examples of mentioned central mechanism. These muscles tense
in response to alterations in mental status, which may induce
muscle pain related to mental disorders or chronic stress (Hung
etal., 2016).

According to Okeson, the MMP can be divided into several
types: protective co-contraction, local muscle soreness, MFP,
myospasm (tonic contraction myalgia) and centrally mediated
myalgia (Okeson, 2013). In many cases, the risk of the
development of these MMP types is centrally modulated and is

Abbreviations: MMP, masticatory muscle pain; RDC/TMD, Research Diagnostic
Criteria for Temporomandibular Disorders; MFP, Myofacial pain; TTH,
Tension-type headache; FM, Fibromyalgia; MeSH, Medical Subject Headings;
TMD, Temporomandibular Disorders; TMJ, Temporomandibular Joint; CMI,
Craniomandibular Index; TMJD, Temporomandibular Joint Disorders; EMG,
Electromyography.

dependent on the mental state of the patient. Moreover, there
are great similarities, and possible overlaps, between patients
suffering from MMP and tension-type headache (TTH) and/or
fibromyalgia (FM) (Rollman and Gillespie, 2000). A muscular
pain was a cause of a headache in about 38% of adults (Rees et al.,
2011).

We try to explain the relationship between MMP and
psychological alterations and/or disorders such as anxiety,
depression, mood and stress-related disorders, as well as
systematically reviewing the current literature related to this issue
and investigating it objectively.

MATERIALS AND METHODS

We followed the Preferred Reporting Items for Systematic
Review and Meta-Analysis (PRISMA) guidelines for our
systematic review and to collect and report data (Moher et al.,
2009; Shamseer et al., 2015).

Eligibility Criteria for Initial Study Selection
Studies

We established the following inclusion criterion: clinical trials or
experimental studies, which concern relationships between MMP
and common mental states, such as anxiety, depression, mood
disorders and stress-related disorders. Peer-reviewed, English-
language and full text articles published after November Ist
2006 were included into our study. Articles which discussed
the research topic only in the introduction or discussion were
excluded.

Participants

Participants were males and females of any age with clinical
diagnosis of MMP and/or TTH accompanied by psychological
variables and/or mental disorders.

Outcomes

A study was included into this systematic review if it investigated
at least one of the primary outcomes of interest: anxiety,
depression, mood and stress-related disorders. Moreover,
secondary outcomes such as pain, patient’s quality of life, sleep
disturbances, and somatization were also considered.

Data Sources and Searches

We searched the PubMed database to identify relevant
publications. To make the process of searching more efficient,
we added PubMed filters to find clinical trials, meta-analyzes,
randomized controlled trials, and systematic reviews. Additional
filters included articles published after November 1st 2006,
available in English. Medical subject headings (MeSH) were
used to develop a literature search strategy (Moher et al., 2009;
Shamseer et al, 2015) as follows: each of three synonymous
phrases, i.e., (1) masticatory muscle pain, (2) masticatory
myofascial pain, and (3) myofascial pain syndrome, were
combined with each mental status: (a) anxiety, (b) depression, (c)
mood disorders, and (d) stress-related disorders, e.g., “masticatory
muscle pain anxiety,” viz. (1)4+(a); “masticatory muscle pain
depression,” viz. (1)+(b); “masticatory myofascial pain mood
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disorders,” (2)4(c), etc. In this way, we obtained 12 queries.
We also screened the reference list of included studies to trace
potentially relevant papers.

Trial Selection

Three authors were involved in the literature screening procedure
(MW, JS, and NG). Firstly, the titles, abstracts and full texts were
screened independently by two of these authors (JS and NG).
Then, the full texts of potentially suitable articles were screened
for key words, such as “masticatory, “myofascial;’ “orofacial,
“facial; “pain, “temporomandibular] “masseter; “temporalis”
“myogenous;  “muscle; “anxiety, “depression;” “stress; and
“mood,” and the articles were then evaluated for their relevance
in the context of the research question. The next step of paper
selection involved a final evaluation of relevance and practical
validity regarding the relationship between mental status and
MMP. Eventually, the three authors jointly decided whether the
identified articles met the inclusion criteria. Neither of the review
authors was blind to the journal title or to the study authors or
institutions (Tricco et al., 2012; Shamseer et al., 2015).

Data Extraction

After the final agreed decision, two reviewers conducted data
extraction independently (JS, NG). Then, the third author
(MW) checked the validity of all data extracted. The extraction
process included information regarding study design, sample
characteristics and size, diagnostics criteria, comparison groups,
outcomes and tools used to measure those outcomes.

Data Synthesis and Analysis

The studies included in our systematic review are very
heterogeneous. As a consequence, performance of a meta-
analysis was impossible. We conducted a “narrative, qualitative
summary” as recommended (Mao et al, 2015). The quality
evidence for results was assessed employing the Grading of
Recommendations Assessment, Development and Evaluation
working group approach (Young et al., 2012; Shamseer et al.,
2015)!. The quality evidence for each outcome was assessed as
one of the following categories: very low, low, moderate or high.

RESULTS

Description of Studies

According to the above search protocol, we obtained 2,275 results
from searches conducted up to and including October 2016.
Thirty-nine articles were included. Although, we searched for
clinical trials, meta-analyzes, randomized controlled trials, and
systematic reviews, we did not find such types of studies. The
main reasons for exclusion were study design (review articles and
not systematic reviews), studies’ relationship to the therapy of
TMD (not accompanied by mental status reports), and mention
of the research topic, however only in the introduction or
discussion. The systematic review protocol is presented as a
flow-chart in Figure 1. Most studies confirmed the relationship
between MMP and at least one mental state, but there were also

Thttp://clinicalevidence.bmj.com/x/set/static/ebm/learn/665072.html

two studies that definitely did not support any of mentioned
assertions (Nilsen et al., 2008; Calixtre et al., 2014). Qualified
research in the majority of cases described the co-existence of
MMP and mental disorders, but did not indicate their cause and
effect relationship. The percentage contribution of the particular
research designs is displayed in chart form (Figure 2). Another
interesting issue to mention is that the problem was associated
mainly with female gender. An overview of the content of
qualifying studies is presented in Table 1.

Characteristics of Subjects Included in the
Primary Studies

The total number of participants included in the studies ranged
from 12,058 to 18. In most studies subjects were adults, mainly
females, and in five studies the sample was composed only of
females. (Slade et al., 2007; Nilsen et al., 2008; Vedolin et al.,
2009; Nilsson and Dahlstrom, 2010; Garcia-Moya et al., 2015).
In 70% of studies individuals were assessed based on RDC/TMD
as a diagnostic criterion. Other diagnostic criteria were Graded
Chronic Pain Scale (Park et al., 2010; Velly et al., 2011), Guideline
of diagnosis of TMD by the American Academy of Orofacial Pain
(Kindler et al., 2012; Boggero et al., 2016), Diagnostic Criteria for
FM (Nilsen et al., 2008; Pfau et al., 2009; Velly et al., 2010; Alfvén,
2012; Garcia-Moya et al., 2015), International Classification of
Headache Disorders II (Mongini et al, 2007; de Tommaso
et al, 2009), International Headache Society (Glaros et al.,
2007), Diagnostic and Statistical Manual of Mental Disorders-IV
(Mongini et al., 2007; Vidakovi¢ et al., 2016), Craniomandibular
Index (Penna et al., 2009), and Craniomandibular Index/RDC
(Velly et al., 2011). In three studies only healthy subjects were
included and RDC/TMD were treated as excluding criteria (Slade
etal., 2007; Komiyama et al., 2008; Manfredini et al., 2011). MMP
patients examined in the included studies often suffered from
other concomitant disorders, such as FM (Nilsen et al., 2008; Pfau
et al., 2009; Velly et al., 2010; Alfvén, 2012; Klasser et al., 2014;
Garcia-Moya et al., 2015) and headaches (Glaros et al., 2007;
Mongini et al., 2007; de Tommaso et al., 2009).

Outcome Measurement Tools

Studies differed in psychometric assessment tools. In all, about
20 different inventories were used to evaluate the mental
status of studied individuals. The most common were Hospital
Anxiety and Depression Scale, Symptom Check List 90/-
R, Beck Depression Inventory, State-Trait Anxiety Inventory,
Hamilton Depression and Anxiety Rating Scales, Symptom
Check List 25—Depression Scale. Seventy-nine percent of studies
concerned depression, 42% anxiety, 29% mood disorders, and
21% stress-related disorders. Other considered mental states
were somatization, catastrophizing, sleep disturbances, phobia,
paranoia, psychoticism, and hostility.

Quality Assessment

We finally included 38 papers, of which prospective cohort
studies were found to be the most common research design.
In addition, we considered prospective cohort studies to be
the most reliable type of included research. However, there
were also many cross-sectional studies. This type of study
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FIGURE 1 | Flow diagram of the systematic review protocol.

The percentage contribution of included studies types

13%

uPCS
3%

RCSS
CCS

5% 37 %

m CSCCS
RCS

21% = PCSS

21%

FIGURE 2 | The percentage contribution of included studies types.
PCS, prospective cohort study; RCSS, retrospective cross-sectional study;
CCS, case-control study; CSCCS, cross-sectional case-control study; RCS,
retrospective cohort study; PCSS, prospective cross-sectional studly.

explores relationships occurring only at one point in time in
the appropriate population; thus, no causal relationship can be
established.

Evidence Synthesis

The quality of the evidence is presented in Table 2 as overall
GRADE score for each primary outcome. Due to the study
design (only observational studies, not randomized control trials
or systematic reviews) the initiall GRADE score of included
studies was decreased!. Other common causes of score reduction
included limited generalizability of the reported results, quality
flaws and clinical heterogeneity between studies. Eventually, none
of the outcome evidence was judged as high quality.

Anxiety

Among the selected studies, 16 mentioned relationships between
anxiety and MFP (Mongini et al., 2007; Nifosi et al., 2007;
Komiyama et al., 2008; de Tommaso et al., 2009; Galli et al., 2009;
Pfau etal., 2009; Vedolin et al., 2009; Giannakopoulos et al., 2010;
Manfredini et al., 2011; Guarda-Nardini et al., 2012; Kindler et al.,
2012; Pizolato et al., 2013; Calixtre et al., 2014; Klasser et al.,
2014; Nadendla et al., 2014; Garcia-Moya et al., 2015). Eleven of
these, performed on a population of 5802 subjects, showed this
relationship to be significantly correlated (Mongini et al., 2007;
Nifosi et al., 2007; Komiyama et al., 2008; de Tommaso et al,,
2009; Galli et al., 2009; Manfredini et al., 2011; Guarda-Nardini
et al,, 2012; Kindler et al., 2012; Klasser et al., 2014; Nadendla
etal,, 2014). The quality of evidence for this group was moderate.
In five studies there was no significant relationship (Pfau et al.,

Frontiers in Psychology | www.frontiersin.org

4 May 2017 | Volume 8 | Article 646


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Mental Status and Masticatory Muscle Pain

Wieckiewicz et al.

(penunuoD)

uoisseidap
pUE UOIBZIIEWOS YIM PaIe|eiIo0

d-06-10S Aususjul ured “sjuened QN L
{|| 18ZAeUY Aosuasowlsy] ‘Sd0D J0 dnouBgns ured snousBoAw 8y Ul
‘dINL/DQY 03 Buiplodode uoienfens [edlulj)  S8400s uoissaidap Jeybiy Ajueoyiubis SdOD ANL/OQY  (selews) % 18) 6L = N SO0 uoneziiewos ‘uojssaideq (0102) 'Ie 30 >ted
sdnoib usemiaq
SjusWIBINSEBW [OSIHOO AJBAIES
sAesse [9A9)| |0SIL0D AleAles ‘Suo}dwAS Ul SeouaIayip ON "S|0J1u0o Ayieay
palejey anbie JO S|0id SU} JO UOISIONA Buowre ueyy ‘sqNL Yim spusired
ysipamg ‘ured podal 0} SYA ‘ANL/Dad Buowe aiem salNOIPIP SAINUBOD SIopIosIp pajelel-ssansg
UHM 80UepIodde Ul UoheUILEX® [eDIUIID ‘onbiye} ‘sseuisip [euorows JaybiH ANL/Oad  (selews) %001) 09 = N SO0 ‘S19pIOSIP POON  (01.0Z) WOns|yeQ PUE UOSS|IN
po1eje1I00
Sem xapul AJaIxue o]els pue
ured Jo Ajsuejul JuedyIuBIS ou sem
AjaIXUE U] S|043U00 Aylesy pue sased
V1S ‘ured jo Aususiul podeu N4 usemiaq uosuedwo) ‘sjusiied
0} SYA ‘uolreulwexs [eaisAyd ‘dovy N4 Buowe mel pauy/uns pue ured
oy} Aq pepuswwodal alreuuonsanb  yoau/eyoepesy osfe ‘uolredied Jepun N4
Bulussios QN L PaJSISIUILPE-HBS Y ured Joyessew Jo aousferaid JoyblH IO} BLISIUO Onsoubelp 4Oy (Ss[ewsy 9%001) 88 = N S0D Roxuy (G102) e 10 eAON-EIDIBD
aun
Ja1ewiobe Aue 1e ssans pue Aleixue u sdnoib
OIUOJIOB[8 YHIM BuluILLIBIoP 1 dd ‘Alsusiul US9M]8Q S0UBIBHIP ON "S|0JIU0D
ured podai 0} SyA ‘Alojuanul swoydwAs ul ueyy Jemol Ajueoiiubis aiem
sselig ddin ‘Aojusau) Alexuy yoeg  s108lgns 44N Buowe spjoysaiyy ured sloplosip
‘QN1/0ay 0} Buipioode uoleniens [eoluly  ainsseud ey spoued jnyssess Bulng ANL/Oad  (sefewsa) %001) 87 = N SO0 perejaI-ssang “Aoixuy (6002) 'fe 1o ullopap
SJUBLUISSaSSE LWL JO ¥SH Ul Sesealoul ploj-€
ured [eoisAydoyoAsd ‘sedreuuonsenb 0} -z JO 8AnoIpald aiem pue AYAIISUSS ‘sleplosip
[eaibojoyoAsd ‘BuidArousb | INOD ured yum pajeioosse alam poowl (uousyio (selewsy poje|el-ssais ‘sIepIosip
‘AN L/OQay 01 Buipioooe uonenfeas [eaiulD pue ‘ssais peaedled ‘uoissaideq, Buipnioxs) anL/0ay %00L) LLL=N SOd POO ‘uoissaideq (£002) '[e 10 ope|S
sjuened
N4 Buowe ssalis [eyusu paonpul
Ajreruswiiadxe epelB-mo| 0} asuodsal
Jejnosnw Jayysu ‘ured sy 10edwl Jou ured 308U/4op|NoYs
OINT ‘enblyey  pIp uoiBai Moau/Jepnoys ey} 0} Indul 2lUo0IyD JO 8soubelq
pUE ‘uoisua} panieded ‘ured podes 01 SYA [einauoyledwAs Jo uooNpaI 8y {INH 40} BUBIIO YOV 8yl  (Sefews} %001) 8L = N SOd SIOPIOSIP PaYe|eI-SSONS (8002) "Ie 10 UBSIIN
QNL wouy Buueyns
sjuepnls 869]j00 Ul AleuoloUNy
ST ‘SAVH ‘O Mel 1o swoldwAs [eaiulo sbueyd jou
‘ANL/0Qy 03 Buipioode UoEN[EAS [BOIUID PIP $8400s UoIssaidep pue Alaixuy ANL/oad (Brewsy %G6) 61 = N SOd uoissaldep ‘Aeixuy (7102) '[e 10 2aXI[eD
subisap
S9W02)N0 AINSEaW 0} Pash S|00] sawooInQ el9I0 asoubeiq azis ajdwesg Apms saje}s [eluaw paipms (1eak) suoyiny

"saIpn}s payijenb 4o JusIUOD Sy} JO MaIAISAO UY | | FTEVL

May 2017 | Volume 8 | Article 646

Frontiers in Psychology | www.frontiersin.org


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Mental Status and Masticatory Muscle Pain

Wieckiewicz et al.

(penupuoD)

alreuuonsan yoedw| elbreAwoiqi4

pue AenINg U104 Jepus] [enuejy

‘SY/ Uled 8y} ‘enbied JO JuawSsassy
[euoIsUBWIPIINA ‘©[eds des|S-ApnS
SOWI02INQ [BIIPSIN PUB ASAINS YiESH 9E
w04 Hoyg ‘a[eas juswssessy Aljigesiq
aueIBIN ‘se[eos Aleixuy pue uoisseidaq

sJialayns syoepeay adAj-uoisusl

pue auelBiw ul A

109dse

‘Alpigiowo N4 yum sjusped Ul

Bulrey-jjes Bunz ‘21003 sseulepus) [e10]  SjeAe| uoissaidap pue Ajaixue JeybiH [I-QHOI (selewsy %62) 212 =N SSOd uolssaldep “Aaixuy (6002) '[e 10 OsewWwWo| op
ssalls
pabuojoid woly Buueyns uaip|iyo
ul Aluo punoy sem uoiBel [eiodwel
8y} Ul uolounf uopus}-sjosn 8y}
sjulod Jepusy Jesu paz|[eoo) julod Jepus) ssens N4
JO uofjeUILIEXS [BO1Ul1D ‘Ured JO Aduanbaly Ul punoy Jey} Wol) Juaieylp sem sulod
pUE UolEINP ‘AJISUSIUI INOCE SUORSaND)  Jepus) ssails Jo uieped oyoads ey | N\ Jo sisoubelg oy =N [Sel SJIOPIOSIP PaYe|RI-SSaNS (2102) sy
uoissaidap pue
1ag 4OV 01 Buipioooe asoubelp |4 40} ‘ured peaidsepim ‘A4 YIM Pareldosse
uofjeulwexs jJulod-Iepus} ‘eJeuuolseny sem Ajjigesip pue ured ariaLL
SWIB|qoId dllewnayy ‘Sd0o 21o/8S 10 8}esopOW O} Pl WOJL INH

{OQY/IND 01 Buipioooe uoneneas [eouly  swojdwAs ured jo uoneoydure ey 40} BuSIO OISOUBEIP YOV  (Sefews} %88) 2/G = N SOd uoissaidag (01L02) e 1 Alen
0SO *xepu| Ayligesiq ured s[enpiaipul
‘SAVH JO UOISIoA eIy Bunsey Alosuas Ayiresy 01 pasedwod syusied
SAIE}IUEND) (8J00S WNS | | d ‘8I00S AL Ul punoy a1om (uoissaidep

Jui0d Jepus) ‘eleo dlisoubelp YOy pue pue Ajaixue ou inq) Ayjigesip ured INH 4oy eusLIo onsoubelp sJoplosip
ANL/OQay o1 Buiplioode uonenfeas [eolulD  ‘Buiziydosisered ‘ured Jo sppasl JeybiH YOV | AoBe1ed QINL/OAY  (Sefewsy 9%/8) GG = N SDD  poow ‘uoissaldep ‘Aeixuy (6002) e 18 nejd
w04 Hoys—Aiojusaul
anbiye [euoisuswWIpNA 8y ‘Aiojuaau|

Ured [eUOISUSWIPIHNIAl S[BA -USABH ISOAN 'SS8lISIp eAl0ae
8y ‘Alsuaiul ured piodal 0} SYA ‘uoneinp UHM pare|ellod sem suaiied d4IN

ured 9[eog 8jI7 UHAA UoioeIsies ay | Aiojeonsew ul eyl Yum uoloejsies O0VY (selews) %z8) 7€ = N SSoY uoissaide (9102) 'fe 1o 01eB60g
S-q1D ‘elreuuonsenb pajejel-1o1oe)-3si ured sjosnw pue ol yim
puUe -yjesy paislsiuilpe-jes pa1e[8.100 aJom SWOoIdWAS Aleixuy

‘dOVV 8} Aq QL Jo sisouBelp o} ‘uoipedied uodn ured juiof gALL Jo dOvv 8yt Ad AL

sauljepInb 0} BUIPJOOOE UONEN[EAS [EOIUND  MSM POSESIOUl UE pasned uoissaideg  JO sisoubelp Joj seulieping 808 = N SOd uoissaldap ‘Alexuy (2102) "fe 10 Jojpury
uoissaidap Jo Buiziydonseyeo
pue ured JO UOiEINISUSIU|

INO ‘DSO 'S0 ‘lag 8} Usamiaq UOIe[elI00 SAIISOd SdOO Oad/INO 08y =N SOd  Siepiosip poow ‘uoissaideq (L102) 'Te 1o Allep

suBisap
S9WO9}N0 dINSEawW 0} pasn S|00| sawooIN0 el19)140 asoubeiq azis ojdwesg Apms Ss9je)s |eluaw paipnis (1e2A) sioyiny

panupuo) | | 3719vVL

May 2017 | Volume 8 | Article 646

Frontiers in Psychology | www.frontiersin.org


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Mental Status and Masticatory Muscle Pain

Wieckiewicz et al.

(penupuoD)

uopewIojul OL1eIYOASd dlIseUWEUR Xapu|
Aensg [eqolD ‘SHYVYH ‘SHAH *H06-10S

ssalisIp [e01BojoyoAsd pue ‘sejeosgns
Ajisoy ‘wsionoyoAsd ‘ejouered

SiepIoSIp

‘AWL/0ay 03 Buipiooode uopienfens [ealul) ‘AJBIXUE YlMm poleleliod sem d4IN ANL/Oad  (selewsy %G2) €9 = N SSOd  poow ‘uoissaidep “Aleixuy (£002) 'e 10 1SOHN
SAvH uaIpliyo ul Ayeixue
‘AW1/0Qy 03 Buipi0oOE UOKEN[EAS [EOUID  UHAM PaFe[eLI00 Ajueoyiubls sem QN L ANL/Oad  (sefewsy %1G) 28 = N SOd uoissaidep ‘Aisixuy (€102) '[e 1o oyel0zId
AL snousBoAw yum siusired Buowre
oleos ured Buiyed [eauswinu sayoepesy a1enses pue ‘sejqoyd
falreuuonsanb yyeay [eslpewl [esoush ‘Juawiyeas} oLelyoAsd ‘uoissaidep
‘ANL/DaY 01 Buipiodde uoienieas [eolul) ‘Aaixue ‘ured Jo Ajuenas pasealou| anL/oay (serewsy 968) v22 =N 3S0Y  elqoyd ‘uoissaidap Ajeixuy (102) '[e 10 Jossey
SejosnW AIOYedIISew 8y} JO ploysaly}
Jeyewobe ainssaid (VLS ‘ONT ured [BoL}OB[0 PUB PIOYSaIY} Xo|jol (uousyLo
‘ANL/0Qy 03 Buipioode UoEN[eAs [eoIUID [BO1308[8 paousNUl AloIxue e1els Buipnjoxe) ANL/OAY  (sefewsy %09) ¥2 = N SOd Aeixuy (8002) '[e 10 BweAILOY
ad
‘{AousAu| uoissaidye Jebuy Jeld] -e1e1s
‘WIO-X VLS ‘OINT U ‘edeuuonseny  Jebue Jo uoisseidap ‘erels Aleixue 0}
Ui[eSH [eJausn) JO UOISIOA Uelfe}| 10U INg ‘Seloos Alaixue Jes} 01 palefel (uouslo slepiosip
‘ANL/DaY 01 Bulpiodoe uoenieAs [ealul|D sem AJAIOe 8josnW AIOYelSe|N Buipnioxe) QNL/OaY  (Sefews) % /%) SL =N SDd  poow ‘uoisseidep ‘Alaixuy (L102) " 18 IIpaUBIN
ured pue ssauiepua}
ol0SNW pasealoul uoissaidep
ains IND  Se yons sjoadse [eolfojoyredoyohsd IND  (Selews} %89) 09 = N SDd  Sleplosip poow ‘uoissaideq (6002) '[e 10 euusd
4N Yyim s1o8lgns jo
Aioisiy onseuweue  abeiusoied Jeybly e Ag paiuedwoooe sloplosip
‘ANL/0Qy 03 Buipioode uoEN[eAs [eolulD sem uojssaidap jo Aenss JoybiH,, A-NSA ANL/OAY  (sefews) %0) Lok =N SOO  pelejel-ssans ‘uoissaideq (91.02) '[e 10 QINOMEPIA
SSeJ)S pUe ‘PooW ‘pesy Jo 8oe} ‘Mef S|0J}U0D
oy} Ul uoisuay ‘ured podes 0} sefeos Buied ayoepesy-uou Uey} peay/eoe) oy
[eoLBWNU {QNL/DAdY Yim 8oueplodde Ul ufed 810U PUE SS8J}S 810U ‘UoISus) SHI 8ui 0}
Ul UoieuILIEX® [BOIU|D ‘S108[gns  8osnu Aloyeonsew d4 4o sisoubelp  Bulpioooe ayoepesy dluoIyd
|ayoepEaY BUj} 0} MBIAISIUI PINIONIS  Jusnbal) ajow pey sjusied syoepesH Jo sisoubelq ‘aNL/Oad  (Selewsy %88) O = N S0D SJIOPIOSIP PaYe|eI-SSaNS (2002) [e 10 sosen
9100S Ssaulepus}
9]0SNW pasealou| uoissaidep
S8J00S SSBUIOPUS} BAIRINUUND  pue Alaixue ‘dnoib onsoubelp sy Jo
pue ‘[eoineo ‘feluesousd {OVY PUe  sss|pseboy ‘siusiyed ured snouaBoAw A-INSA
I-QHOI 0} BUIPI0DOE UORUILUEXS [EOIUID ur Ayeixue Jo sousiensid JeydiH {I-QHOI ®U} JO seulepING - (S8[eWs) %28) 679 = N SSOd uoissaidep ‘Aisixuy (2002) [e 18 UBUON
subisap
S9W092)N0 AINSE3W 0} Pash S|00] sawooInQ el9)40 asoubeiq azis ajdwesg Apms Sa)e]s [ejuawW palpms (1eak) saoyiny

penunuo) | | 319vL

May 2017 | Volume 8 | Article 646

Frontiers in Psychology | www.frontiersin.org


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Mental Status and Masticatory Muscle Pain

Wieckiewicz et al.

(penupuoD)

DINT ‘ereuuoseny ued
DO ‘Wwsixniq desys 01 parejal stuoldwAs
JO SUBIS [eouljo 4o} UoieuIwEX® [|-aHDI

,$8100s uoissaldap pue Ayanoe

"AN1/0Qy 0} Buipiodoe Loien(ens [EOIUND  DINT UseMIaq UOHE|eLI00 Jueoiubls, ANL/OaY  (sefews) %99) GLL = N SOd uoissaideq (2102) "le 1o epiyoeA
Jsai mel 1e ured PALL
Usm pue ured [eioe} yum Apueoyubis
aJreuuonsenb [eysod ‘eisibey pareinosse pooyp|iyo s,pbundsyo
obieyosiq [endsoH usiuul4 'SA S2-10S 8y Bulnp uoissaidap [ejussed, 880¢Ct =N Sod uoissaideq (€102) '[e 1o Usuoled
AL 40 swoldwAs
BLIBIO Xapu| S,0uWM[eH ‘OINT pue subys parenpow Adesoyy
‘QN1/0Qay 0} Buipioooe Lolen[ens [EOIUND  BAISSBIdepIUE PAUIQUIOD ‘Wis}-BuoT ANL/Oad  (sefews) %9S) 89 = N SSOd uoissaideq (8002) '[e 10 O1nOMA|
$0J00S UoIjEeZIIewos Jaybiy
paulwIalep pue sniels [eolbojoydAsd
8y} paousnjul surelbiu pue
ured Jenosn|y ‘se100s uolssaldep
SdOH Ul (uresBiw pue ured [erosejoAw Yyioq
‘06-T1DS ‘BusllIO SH| ‘UolyeulLEXS [eD1Ulj0 ‘auresBiw ‘ured [eloejoAw) syueed
‘ANL/OQy 01 Buiploooe uonenfeas [eiulD 10 sdnoJBb usemiaq seouaialIP ON AnL/oay (serewsy %8/) 182 =N [So | uolezewos ‘uojssaideq (¥ 102) e 10 oD
H06-10S 'SHVH ‘SHaH ‘Ausueiul julof Jo/pue sejosnw mel ul ured
ured podal 01 S/ ‘sedreuuolisanb Yum sjusiied ueemiaq seousiapip
uoneInp ‘uoneoo) ‘uoisnyip ured ON "A18Ixue pue uoisseidap
‘ANL/0Qy 03 Buipioode uopenfens [eolulD Uim pejeroosse ured Jo Alsusiul ANL/Oad  (sefewse) %18) OkL = N SSOod uoissaidep ‘Aeixuy (2102) '[e 1o luIpseN-EPIEND
Keixue 1o} dnoibgns QIAL 40 Xes
10} 1088 Jueoyubis oN ‘uonendod AL ueyl
SAVH 941 JO uoisien uewlan) ‘an.1/0ay [esouab ayy ul ueyy sjueed Jayjo ured [eloe} 01U0IYO
UlIM 90UBpIOOO. Ul UOJEUILIBXD [BOIUID)  d4IN Buowe sjens| uoissaidap JaybiH JO sIsouBelp ‘QINL/OQY  (serewsy %g/) 22z = N [So}e) uoissaidaq “Arexuy (0102) e 10 sojnodoxeuuels)
sened
sAesse [oA9] [0SIL0D AJeAlles ‘SHAH  ddIAl Ul S|oAS] [0SIL0D AJeAlles 8y} pue
‘dN1/0Qy 03 Buipioode uoenfens [olUD  AjIXue Usemiaq UONe|eLI00 sAlsod v ANL/Oad  (sefewsy %GS) 02 = N SSOd Aeixuy (7102) "fe 1o epuspEN
anbiye; [ejusw pue anbiye; [eoisAyd
‘RlaIxue ‘uoissaidep Uo sa100s Jaybiy
Apueoyiubis payaiyxe syuened ured
sAesse |0SIH00 AleAles {1se} uoissalddns  snousBoAw ey *dnoib [03u0d 8yl Ul
auoseylewexap ‘Ajjenb pue uoneinp  uey) Jebue| Apueoiiubis sem sjusned
dasg|s ‘ured ssasse 01 QYA ‘9[eos enbiie4  ured snousBoAw 8y} Ul S|eAS] |OSI0D
8y} ‘9[e0S SAVH Y} JO UOISIoN UBWISY) Y} Ul 9SB8I09P 8Uj} ‘SUOSBYjoWExep
‘AN1/0Qy 03 Buipioode uoENfens [eolul) 4O UOIE.SILILIPE JOYY | AioBeyeo NL/OaY  (Sefewsy %G8) OF = N S00SD uoissaidep ‘Aisixuy (6002) e 10 1IED
subisap
S9WO092)N0 aINSEaW 0} Pasn S|00L sawooInQ eLIa)I0 asoubeiq ozis a|dweg Apms sa)e)s [ejuaw palpnig (1eoA) sioyiny

penunuo) | | 319vL

May 2017 | Volume 8 | Article 646

Frontiers in Psychology | www.frontiersin.org


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Mental Status and Masticatory Muscle Pain

Wieckiewicz et al.

“8/euUOSaNY JuBWLLedW| uooUN JeinqIpuBYY ‘OI4N “AydeiboAwodsye ‘DT “Aiojusul Aleixuy Jell -e1e1s ‘LS ‘8jeds uoissaidad — Gz 1SI| 4o8yD wodwAs ‘sg 6z- 10S
!SugpIosI [erueyy 4O SiIsoubelq pue SoisielS ‘gI0S Xepuj JeingipuewioiugI) ‘N0 AiojusAul ured [euoisuswipiini ‘Idi ‘eieas buney Aieixuy uoyiweH ‘SYYH ‘e[eds buney uoissaidaq uoliweH ‘SYaH ‘Aiojueau) uoisseidad xoeg ‘|ag
S18p.I0SI [BIUBY\ JO [enuBy\ [BO11SIIBIS PUB JIISOUBRBIG AI-NS ‘SIopJ0Si( 8oBpRalH JO UORIYISSEID [RUONBUISIUI ‘I|-JHDI ‘Bireuuonsan® seibsens buido) ‘©SO “Abojojewnsyy jo 8bsjj0) urdLBWY YOV ploysaly ured 8insseid ‘| dd
'9[e0S BofRUY [BNSI/ 'S/ ‘8[BOS Uled JIUOIYD PEPERID) ‘SHDD ‘06 1SI %080 WOoIdWAS ‘06108 ‘A18100S 8yoBpRa [BUOBUIBIU| ‘SH| ‘0SBI8)SUBLIALIBW-O-04O81BD ‘| INOD U8Usa10S-0iSoubEIq [euoneuIsiu| aysodwo) ‘S-gjo ‘ued
[BIOBJOIQ JO AWspeoy, UBdLIBWY JOVY ‘9[edS UoiSsaideq pue Alaixuy [eydsoH ‘Sqy/H ‘Sieplosig Jeingipuewoiodws] 104 BLUelLD onsoubelq yoreasay ‘GinN.L/0ay ‘eibeAwo.qy ‘- ‘Sieplosiq seingipuewoiodwsa] ‘gL ‘ured [elosejow
‘4N APpNis [BUO08S-5S040 aAp0adsoId ‘SSDH APNIS HOY0D 8AI108dS08) ‘SOY APNIS [04U0D-8SBD [BUOIIOSS-SSOIO ‘SOOSD APNiS [04U02-8S8D ‘SDD APNIS [BUOIO8S-SSOIO 8A1108ds0.181 ‘SSOY Apnis 1oyoo aAioedsold ‘SO

SdOD 1881-UssselY) |dIN

sjusired ured juiof Ul $8J00s
uolsseidap JaybiH , uoisseidep
pue uoieoo| ured usamiaq

‘ANL/DQY 03 BulpIoooe uoleneAs [eolull)  SeduaJeyIp JUeDUBIS Ou aJe aley], aAnNL/Dad  (erewsy %87) Ley =N SSOY uolssaidaq (8002) 'e 10 uuewssleY
Jfenas ured [eouljo yium pajeroosse
sem Buiziydonseyeo ured ay |, ‘Ayenb
1ag ‘Aousaul desls Jalood pue ‘Buiziydoisereo
ured Joug sy :xepu| Aleny) des|s ‘90UBIoHBIUI PUE AJLIOASS S90UBCINISID
ybunasnld ‘efeos Buiziydonsere) ured  ured yium pelealiod Ajuesylubis alem dogs ‘siepiosip
‘AN L/OQy 01 Buiploooe uonenfeas [eiulD $8100s uoissaldep suaned 44N U anL/oay  (serewsy %) vig =N SSOH poow ‘uoissaideq (2102) '[e 10 Joneusng
poouw aAissaldep 10U INg siure|dwod
des|s Aq pejowold sem LoJWoosIp
|00} BUIUBBIOS LOJWIOSIP [esn|oo0 sjusied juswaoe|dsip
[eSN[OO0 ‘alieuuonseny BulAr Aleg Ul OSIP Ul SBaJoyM ‘LIOJUI0DSIP [eSN[O00
S8IIANOY JO uoielwI patejal-aiNL ‘SAvH Uum Ajueoyiubls palejeLIod poow
‘QNL/Oad 0} Buipioooe uolen|ens [eoIUNO onissaldep sjusiied g4\ Buowy ANL/Oad  (sefews) %8/) L =N SSOd  slepiosip Pooj ‘Uoissaidag (6002) 'le 1o eAnqIuS
S|0.JU0O Aylesy
HINT ‘edreuuonsaNd YieaH jusiied uey} Jepiosip ouelyoAsd e aney
U} JO UOISIOA UBULISY) B[eds Uoissaidag O} Ajexl| eiow sewl} Jnoy Apesu ajom
selpnis [eaiBojoiwepld] oy Jeyua) au} Jo dHIA Yum sjusiied ‘[ons| ssalis pue
UOISJOA UBWIBY) 'swoldwAg wlojorewos  ‘uoissaidap ‘Alsusiul ured ‘suioldwiAs
Joj Bulueeios ‘sainseswl Yodei-jes payejes QAL ‘siure|duod oleuos
I SIXY AQINL/DQY 84} JO UOISIBA UBLLISY) [esouab 0} payejes sem aposide SJOPIOSIP POOIA ‘SIoplosip
‘ANL/0Qy 03 Buipioode uoeNnfens [eolulD Jad 1sina HINT au spusied d4A | ANL/Oay  (selewa) %18) 901 = N SOd  pejejel-ssens ‘uoissaideg (2+02) '[e 10 BION USPPaYS
sjueied
4-10S 10 UOISION [N} d4IN Buowre sefeos ouyewoydAsd
‘ANL/0Qy 03 Buipioode uoenfens [eolulD Ile }SOWle ul 81008 }s8ubiH ANL/Oad  (sefews) %8/) 96 = N SSOd uonezijewos ‘uoissaidaQ (600%) 'fe 1o lupayUEN
$0100s Uoissaidep
Jeybiy pey d-IN yim sjueed "anL
yum sjuaned ul sseusse|djay pue
uoeuILEXa [e0lBo|oIpe) PUE [EDIUl[O ‘das|se Buyjie} ur Aynoiyip ‘enbie} se
‘ANL/DaY 01 Buipioooe uoneneAs [eolUll)  YoNs ‘Swidll UIeLiao Uuo 8100s JeybiH |IsIxe QINL/DOQY  (elews) %97) L1e =N SSDd  slepiosip poow ‘uoissaideq (2102) e 10 wry
a}lqUeno ‘18lieno
xapu| [ESN[OOQ S,0WOH ‘H-06-10S sjueed 44\ Ul S|eAs| UOIEZIFewos
‘QN1/Oad 0} Buipioooe uolen|ens [eoIUNO pue uoisseidep paseaiou| ANL/Oad  (selews) %ey) 88 = N SO0SO uoneziyewos ‘uoisseideq (71.02) '[e 1o QInouspEIN
subisap

S9WI021N0 ainseaw 0} pasn s|00)]

SawooINQ

el asoubeiq

azis ajdwesg

Apms sejels |ejusw paipnis

(1e2A) sioyiny

penunuog | | 319vVL

May 2017 | Volume 8 | Article 646

Frontiers in Psychology | www.frontiersin.org


http://www.frontiersin.org/Psychology
http://www.frontiersin.org
http://www.frontiersin.org/Psychology/archive

Wieckiewicz et al.

Mental Status and Masticatory Muscle Pain

TABLE 2 | Summary findings for the primary outcomes.

Primary outcome Outcome significancy

Trials (year)

No. of participants (studies)

Quality of the evidence (GRADE)

Anxiety Significant correlation

Kindler et al. (2012)

de Tommaso et al. (2009)
Mongini et al. (2007)
Manfredini et al. (2011)
Komiyama et al. (2008)
Klasser et al. (2014)
Pizolato et al. (2013)
Nifosi et al. (2007)

Galli et al. (2009)
Nadendla et al. (2014)

Guarda-Nardini et al. (2012)

5,802 (eleven studies)

+ 4+ + — moderate due to
indirectness

No significant correlation

Calixtre et al. (2014)
Vedolin et al. (2009)
Garcia-Moya et al. (2015)
Pfau et al. (2009)

Giannakopoulos et al. (2010)

382 (five studies)

+ + — — low due to indirectness,
imprecision

Depression Significant correlation

Slade et al. (2007)
Park et al. (2010)
Velly et al. (2011)
Kindler et al. (2012)
Boggero et al. (2016)
Velly et al. (2010)

de Tommaso et al. (2009)
Mongini et al. (2007)
Vidakovi¢ et al. (2016)
Penna et al. (2009)
Klasser et al. (2014)
Galli et al. (2009)

Giannakopoulos et al. (2010)
Guarda-Nardini et al. (2012)

Cioffi et al. (2014)
Ivkovic et al. (2008)
Pelkonen et al. (2013)
Yachida et al. (2012)
Miladenovi¢ et al. (2014)
Kim et al. (2012)
Manfredini et al. (2009)

Shedden Mora et al. (2012)

Shibuya et al. (2009)
Buenaver et al. (2012)

21,536 (twenty four studies)

+ + + — moderate due to
indirectness

No significant correlation

Callixtre et al. (2014)
Pfau et al. (2009)
Manfredini et al. (2011)
Pizolato et al. (2013)
Nifosi et al. (2007)
Reissmann et al. (2008)

725 (six studies)

+ + — — low due to indirectness,
imprecision

Mood disorders Significant correlation

Slade et al. (2007)

Nilsson and Dahlstréom (2010)

Velly et al. (2011)
Pfau et al. (2009)
Nifosi et al. (2007)
Kim et al. (2012)

Shedden Mora et al. (2012)

Shibuya et al. (2009)
Buenaver et al. (2012)

1,537 (nine studies)

+ + + — moderate due to
indirectness

No significant correlation

Penna et al. (2009)
Manfredini et al. (2011)

75 (two studies)

+ — — — very low due to indirectness,
imprecision, inconsistency

(Continued)
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TABLE 2 | Continued

Primary outcome Outcome significancy Trials (year)

No. of participants (studies) Quality of the evidence (GRADE)

Stress-related disorders Significant correlation Slade et al. (2007)

Vedolin et al. (2009)

Nilsson and Dahlstrém (2010)

Alfvén (2012)
Glaros et al. (2007)
Vidakovi¢ et al. (2016)

Shedden Mora et al. (2012)

573 (seven studies) + 4+ — — low due to indirectness,

imprecision

No significant correlation  Nilsen et al. (2008)

18 (one study) + — — — very low due to indirectness,

imprecision, inconsistency

Indlirectness — limited generalizability of the reported results.
Imprecision — quality flaws.
Inconsistency — clinical heterogeneity between studies.

2009; Vedolin et al., 2009; Giannakopoulos et al., 2010; Calixtre
et al., 2014; Garcia-Moya et al.,, 2015) and, due to the limited
generalizability of the reported results and methodological flaws,
their GRADE score was low.

Depression

Among the main outcomes, depression was studied most
frequently. Thirty research teams have investigated the
relationship between MFP and depression. Twenty-four of
these (Mongini et al., 2007; Slade et al., 2007; Ivkovic et al., 2008;
de Tommaso et al., 2009; Galli et al., 2009; Manfredini et al.,
2009; Penna et al., 2009; Shibuya et al., 2009; Giannakopoulos
et al,, 2010; Park et al,, 2010; Velly et al.,, 2010, 2011; Buenaver
et al,, 2012; Guarda-Nardini et al., 2012; Kim et al., 2012; Kindler
et al., 2012; Shedden Mora et al., 2012; Yachida et al., 2012;
Pelkonen et al., 2013; Cioffi et al., 2014; Klasser et al., 2014;
Mladenovic et al., 2014; Boggero et al., 2016; Vidakovi¢ et al.,
2016) have found a significant correlation between these issues
and six studies have not (Nifosi et al., 2007; Reissmann et al.,
2008; Pfau et al., 2009; Manfredini et al., 2011; Pizolato et al.,
2013; Calixtre et al., 2014). The quality of evidence in the first
group was moderate due to the limited generalizability of the
reported results, while in the second group the score was low.

Mood Disorders

Among the selected studies, ten investigated the relationship
between MFP and mood disorders (Nifosi et al., 2007; Slade
et al,, 2007; Penna et al., 2009; Pfau et al., 2009; Shibuya et al.,
2009; Nilsson and Dahlstrém, 2010; Park et al., 2010; Manfredini
et al., 2011; Buenaver et al., 2012; Kim et al., 2012; Shedden
Mora et al., 2012). Most of these found a significant correlation
between these issues; however, two of these did not support this
assertion (Penna et al., 2009; Manfredini et al., 2011). In the first
group, the quality of evidence was moderate due to the limited
generalizability of the reported results. In the second group this
relationship was scored very low.

Stress-Related Disorders

Among the main outcomes, stress-related disorders seem to
be examined least often. Eight studies mentioned this problem
(Glaros et al., 2007; Slade et al., 2007; Nilsen et al., 2008; Vedolin
et al., 2009; Nilsson and Dahlstrom, 2010; Alfvén, 2012; Shedden

Mora et al., 2012; Vidakovi¢ et al., 2016), only one of which
did not find any significant correlation between stress and MMF
(Nilsen et al., 2008). Moreover, the quality of evidence for this
outcome was either low or very low.

DISCUSSION
Anxiety

Many research teams have tried to establish whether there is
an association between anxiety and pain location (Mongini
et al,, 2007; Nifosi et al., 2007; Kindler et al., 2012; Klasser
et al., 2014). Mongini et al. (2007) found that the prevalence
of anxiety was higher in patients with myogenous pain than in
those with arthrogenous TMD and neuropathic pain. Researchers
concluded that, regardless of the pain localization, anxiety and
depression independently increased the likelihood of greater
muscle tenderness. Nifosi et al. (2007) reported similar findings.
However, comparisons of patients divided in a twofold manner
contributed to variations in results. Firstly, the group with
a myofascial component scored higher on anxiety, paranoia,
psychoticism, hostility subscales, and the global severity index
than the group with only articular pain. Then, a similar
comparison of the three TMD subgroups separately, i.e., (1)
with muscle disorders (2) with painful joint disorder and
(3) mixed, found no significant differences. Subjects with
muscle involvement presented significantly more frequently
with a positive psychiatric history and greater lifetime use of
psychotropic drugs than did the other patients. Unfortunately, in
both studies there was no healthy control group. Among studies
comparing patients suffering from MFP with healthy controls
(Galli et al., 2009; Pfau et al., 2009; Pizolato et al., 2013; Nadendla
et al., 2014) or the general population (Giannakopoulos et al.,
2010), there seems to be no certain convergence between the
findings. Some of these studies (Manfredini et al., 2009; Pizolato
etal,, 2013; Nadendla et al., 2014) showed that patients with MFP
scored higher on anxiety than healthy controls. However, there
have been investigations (Pfau et al., 2009; Giannakopoulos et al.,
2010) that do not support this result. Another two findings that
did not show any relation between anxiety and MMF (Vedolin
et al., 2009; Calixtre et al., 2014) were conducted among young
adults. The first study investigated clinical symptoms and jaw
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functionality in 19 college students with TMD (Calixtre et al.,
2014). The second study assessed the pressure pain threshold of
masticatory muscles and the level of pain in 29 female dental
students suffering from MMF compared to 16 asymptomatic
controls (Garcia-Moya et al., 2015).

There have also been studies relevant to anxiety, MMF and
comorbid conditions such as FM (de Tommaso et al., 2009;
Garcfa-Moya et al., 2015). According to Garcia-Moya et al.
(2015), the palpation pain of the masseter was significantly
greater in FM patients and the pain intensity and state anxiety
was correlated only among FM sufferers. Notwithstanding this
fact, no significant differences in anxiety were observed between
FM and control group. Unfortunately, the study sample size
was limited. de Tommaso et al. showed a comorbidity of
FM in tension-type headache (de Tommaso et al., 2009). The
total tenderness score was higher in FM patients. FM patients
(especially tension-type headache sufferers) scored significantly
higher in terms of anxiety and depression.

Two studies investigated relationships between masticatory
muscle activity according to anxiety using electromyography
(EMG) (Komiyama et al., 2008; Manfredini et al., 2011) and
aimed to clarify how psychological aspects affect masticatory
muscles activity. Manfredini et al. (2011) reported that an
above median value for the temperamental anxiety score,
depression and anger was correlated to EMG-assessed non-
functional nocturnal masticatory activity. Unfortunately, the
study was conducted on an insufficiently representative sample
and sleep-related EMG recordings were performed only once.
Also, Komiyama et al. (2008) showed that anxiety impacts on the
reflexes and pain reactions associated with masticatory muscles.

Two investigations presented that salivary cortisol level was
related to anxiety scores among MMF patients, but without any
dependences among healthy controls. Galli et al. (2009) showed
that after administration of dexamethasone patients with chronic
myogenous TMD exhibited enhanced and persisting suppression
of cortisol levels. Their psychological evaluation revealed that
they scored significantly higher in terms of depression, anxiety,
physical and mental fatigue. Nadendla et al. (2014) found
that awakening salivary cortisol levels and anxiety scores were
significantly greater among patients with MFP (without any other
joint symptoms).

Depression

Many researchers have attempted to establish whether depression
episodes influence pain location (Reissmann et al., 2008;
Manfredini et al., 2009; Giannakopoulos et al., 2010; Park et al.,
2010; Kim et al., 2012; Klasser et al., 2014; Boggero et al.,
2016). Most of these have found that patients with muscle
disorders have significantly higher depression scores (Manfredini
et al.,, 2009; Park et al., 2010; Kim et al., 2012; Klasser et al.,
2014; Boggero et al., 2016). Klasser et al. (2014) showed that
patients with myogenous TMD more often reported not only
depression, but also anxiety, psychiatric treatment, phobias
and severe headaches than arthrogenous TMD. In this study,
the psychosocial assessment of the sample was based on a
dichotomous medical questionnaire and there was no verification
of the accuracy of self-reported co-existing conditions. The

absence of healthy controls and a reliable psychometric inventory
make comparisons with other studies difficult. Similar findings
were reported by Giannakopoulos et al. (2010), who established
that patients with MFP were significantly more depressed than
patients with joint pain. However, some researchers have not
found any significant relationships between depression and
muscle pain when comparing three groups of patients suffering
from (1) muscle disorder, (2) arthralgia and/or osteoarthritis, and
(3) both (Reissmann et al., 2008; Manfredini et al., 2009; Guarda-
Nardini et al., 2012). Unfortunately in all these studies, there were
no controls to compare with.

Depression was often considered the main factor to be
reported in the included studies; however, other factors defined
as secondary outcomes were also investigated. Some researchers
have studied somatization along with depression (Park et al,
2010; Guarda-Nardini et al., 2012; Kindler et al., 2012; Shedden
Mora et al., 2012; Yachida et al, 2012; Cioffi et al., 2014;
Mladenovi¢ et al., 2014). Mladenovi¢ et al. (2014) investigated
psychological and dentition-related aspects of TMD in class III
patients referred for orthognathic surgery and showed that MFP
was related to higher grades of depression and somatization
(Mladenovi¢ et al., 2014). Similar findings were reported by
Shedden Mora et al. (2012), who recorded nocturnal masseter
activity and found that in MFP patients one component of
nocturnal masseter activity, namely burst per episode, was related
to general somatic complaints, TMD related symptoms, pain
intensity, depression, and stress level. Patients with MFP were
nearly four times more likely to have a psychiatric disorder than
healthy controls. Also, Cioffi et al. (2014) found an increased
incidence of episodes of depression and somatization in patients
with orofacial pain. Catastrophizing was also considered as an
issue accompanying MMP. Velly et al. (2010, 2011) found a
positive correlation between the intensification of pain symptoms
in the 18 months and catastrophizing or depression. One study
mentioned post-traumatic stress disorder (Vidakovic¢ et al., 2016).
This described a higher appearance of MFP syndrome among
Croatian soldiers who had taken an active part in war. Fifty-
nine percent of the respondents had MFP syndrome, which more
often concerned patients with severe and moderate depression.

In some studies, researchers have used EMG to find
correlations between muscle activity and depression (Ivkovic
et al, 2008; Yachida et al., 2012). Ivkovic et al. conducted
a study whose aim was to evaluate the long-term effects of
antidepressant therapy on chronic pain and related disability,
and masseter silent periods in psychiatric depressive patients with
TMD (Ivkovic et al., 2008). The study showed lower occurrence
of muscular TMD subtype and chronic muscle pain in patients on
antidepressant therapy protocols. Also, Yachida et al. compared
the EMG activity of masseter muscles during sleep in patients
with orofacial pain and in a control group and found a positive
correlation between increased myogenic activity of facial muscles
and depression (Yachida et al., 2012).

Mood Disorders

Along with mood disorders, research teams have studied sleep
disturbances and their influence on participants’ habitual life
(Shibuya et al., 2009; Buenaver et al., 2012). Shibuya et al. (2009)
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reported that in patients with MFP a depressive mood was
common and this aggravated occlusal discomfort and sleep
complaints. Buenaver et al. (2012) reported similar findings.
Pain catastrophizing, defined as a “negative cognitive-affective
response to pain involving rumination, helplessness, and
magnification,” was strongly correlated with increased levels of
pain severity and sleep disturbances. Other scientists have also
studied muscle pain as a possible result of mood disorders.
Pfau et al. investigated psychological parameters among TMD
myogenic patients, FM patients and healthy controls (Pfau
et al., 2009). Higher levels of pain, catastrophizing, disability
index (but not anxiety and depression) were found in TMD
patients compared to healthy individuals. Nilsson and Dahlstrom
(2010) found that there were no differences in fatigue,
emotional distress, cognitive symptoms, or somatic symptoms
between patients with different TMD diagnoses. Nonetheless, the
psychometric scale scores were significantly higher among TMD
patients than in controls.

Stress-Related Disorders

Some researchers investigated the impact of emotional distress on
pain sensitivity and muscle tenderness (Slade et al., 2007; Vedolin
et al,, 2009; Alfvén, 2012). According to Slade et al. (2007),
stress, and also depression and mood disorders were associated
with pain sensitivity and were qualified as risk factors of TMD.
Vedolin et al. (2009) reported that during stressful periods, the
pressure pain thresholds of masticatory muscles in MFP subjects
were significantly lower than in controls. Notwithstanding the
fact, that both groups were equally anxious and depressed,
the MFP individuals had lower pain tolerance. Scientists have
reasoned that the external stressor, that is academic examination,
had a potential influence on masticatory muscle tenderness. A
study conducted among children experiencing psychosomatic
pain showed that there was a specific pattern of stress tender
points, different from that found in FM sufferers (Alfvén, 2012).
A stress tender point localized near the muscle-tendon junction
in the temporal region was found only in patients suffering from
prolonged stress.

Glaros et al. raised the problem of headache and TMD overlap
(Glaros et al., 2007). Participants suffering from headache were
significantly more likely to be diagnosed as having MFP, more
tension in the jaw, face, head, and stress than those in the
non-headache control group.

There was one study employing a salivary cortisol level assay
(Nilsson and Dahlstrom, 2010). It was reported that there were
no differences in awakening salivary cortisol levels between
TMD patients and the healthy control group and the same
held for cortisol levels and emotional distress. Nonetheless, the
psychometric scale scores were significantly higher among TMD
patients than in controls. An important drawback of the study is
the single collection of salvia samples.

Limitations of the Study
The studies included in our systematic review are very
heterogeneous. Inconsistences arising from many sources

greatly impeded systematic comparisons; thus, we conducted a
“narrative, qualitative summary,” as is recommended (Shamseer
et al, 2015). Discrepancies related to differences in primary
diagnostic criteria employed in the studies were relatively slight,
but even if the diagnostic criteria were similar, the structure
of comparison groups differed considerably. Some researchers
divided their subjects into two (e.g., with myogenous and
arthrogenous TMD; Klasser et al., 2014), three (e.g., with MFP,
with joint pain and mixed; Park et al., 2010) or even four groups,
when the control group was included (Giannakopoulos et al.,
2010). Next, they differed in psychometric assessment tools. In
all, about 20 different inventories were used to evaluate the
mental status of studied individuals. Finally, the studies often
differed in their design, sample strength, age and health status of
enrolled participants. Thus, the evidence cannot be considered as
definitively confirming a cause-and-effect relationship. However
the coexistence of anxiety, depression, mood and stress-related
disorders among the MMP patients, which is an indisputable
scientific fact, must be taken into consideration. Clinicians’
improved knowledge and awareness of this multifaceted problem
would facilitate an appropriate approach to patients and the
making of accurate therapeutic decisions.

CONCLUSIONS

The study of the concomitance of masticatory muscle pain
with psychological variables requires careful statistical analysis
before any clear conclusions about causality can be made.
Unfortunately, in the light of the analyzed literature the causal
relationship between mental status and MMP is still not
clearly established. As a consequence, no clear explanation
of any correlation between masticatory muscle pain and
common psychological states, such as anxiety, depression,
stress, and disturbances in mood, can be provided. Although
the studies consider this question, the researchers usually
prove only the co-occurrence of these mental states and
dysfunctions of the masticatory muscles among the group of
patients, typically in women. The evidence synthesis for main
outcomes revealed that studies showing a positive relationship
between particular psychological states and masticatory muscle
pain provided higher GRADE score than investigations
not showing any such relationship. We still need further,
properly planned long-term clinical trials and laboratory
tests to conclusively prove and describe the pathomechanism
inducing masticatory muscle pain in terms of psychological
variables.
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